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(57) ABSTRACT 

A method of signalling in a telecommunications network 
comprises generating signalling messages at an Application 
Part or a User part of an originating signalling point, the 
messages having a maximum length of 272 octets. The 
generated signaling messages are-transferred to a Message 
Transfer Part layer 3 (NEPP3) oflhe originating signalling 
point, and on the basis of the destination signalling point of 
the received signalling message, it is determined whether or 
not the message is to be transmitted over an NN1-SAAL 
signalling link. If the message is to be transmitted over an 
NNI-SAAL signalling link, the message is transferred to an 
NN1-SAAL part of the originating signalling point. If the 
message is not to be transmitted over an NNI-SAAL sig- 
nalling link, the message is transferred to an MTP2 part of 
the originating point. 
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Current public networks' protocols (e.g. ISUP) 
perform simultaneous call and bearer control. 
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Figure la 



CC protocol independent of the underlying transport (bearer) technology. 
Provides the current set of single media services available in today's public 
telecommunication networks 
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BC protocol specific to the transport technology deployed in these 
sections of the network (e.g. AAL 1/2/5, IP, etc.). 
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SIGNALLING IN A TELECOMMUNICATION The ajjreiit^versicmro^^ 

NETWORK wiltohe^rcallqfr^oadfa 

<MTP3B (specified in "ITU-T Q.2210)rWtie^as the conven- 
tional MTP3 is designed to deal with signalling messages 

BACKGROUND 5 having a maximum length of 272 octets/M TP3Bis'd esigned? 

to:deal:witlTsigna^ 

This application claims priority under 35 U.S.C. §§119 <^fr4Q96:octejs JhL^capability of MTP3B^ses-fronTthe- 

and/or 365 to Application No. 9914701.9 filed in Great , capabiflties^ofira 

Britian on Jun. 23, 1999; the entire content of which is Adaptation Layer (NNI-SAAL — see ITU-T Q. 21 40) which 

hereby incorporated by reference. i0 <rcpia7ie^me~cpnye^^ FIG. 2 compares the 

The present invention relates to signalling in a telecom- conventional SS7 protocol stack (shown on the left side of 

munications network and in particular though not necessar- the FIG.) with the modified stack (shown on the right side), 

ily to ensuring the inte workability of future generation MTP3B and NNI-SAAL additionally facilitate a much 

signalling networks with existing signalling networks. increased signalling message throughput (millions of bits 

Telecommunications networks currently rely to a large per second as opposed to 64 thousand bits per second for the 

extent upon the Signalling System no. 7 (SS7) as the 15 conventional system — hence the respective "broadband" 

mechanism for controlling call connections and for handling and "narrowband" designations). In contrast to Q.AAL2, 

the transfer of signalling information between signalling TICC is likely to specify a maximum signalling message 

points of the networks. Typically, one or more Application length of 272 octets, i.e. in line with the message length 

and User Parts at a given signalling point will make use of restriction in conventional systems. 

SS7 to communicate with peer application and user parts at 20 

some other signalling point. Examples of User Parts are SUMMARY 
ISUP (ISDN User Part) and TOP (Telephony User Part) j t & desirable to be able to carry both TICC and Q.AAL2 
whilst examples of Application Parts are 1NAP (Intelligent s i gn alliog messages over the same physical signalling net- 
Network Application Part) and MAP (Mobile Application work> However, this is not possible if the Q.AAL2 signalling 
Part). The conventional SS7 protocol stack includes Mes- 2 s messages can exceed 272 octets in length. The inventors of 
sage Transfer Parts MTP1, MTP2, and MTP3 which handle the p reS ent invention therefore propose reducing the maxi- 
the formatting of signalling messages for transport over the mum poss ible length of Q.AAL2 signalling messages to 272 
physical layer as well as various routing functions. The octets. 

conventional physical transport network over which signal- A . a . . c . . 4 , 

,. r J . • e l t-ta*j According to a first aspect or the present invention there 

ling messages are sent is a Synchronous Transfer Mode , n . A , & _, t __ 1 _ < £ ^ — v 

sv'r\A\ *, i u 01 /c \ ti /a— ■ \ 11 30 15 provided a methotLoLsettingjip and controlling a user? 

(STM) network such as E.l (Europe) orT.l (America). User , !_ t ■ , . fe T 

\ ' , t . _ v . r 7 . / . ' plane-connection-over-a_bearer-transport mechamsm-usmg/ 

plane data, e.g. voice information, is sent over the same f, ^ A AT - . „. ^-^-t~^lt — • ■ 7 

STM network ^the-QrAAI^isignalling_protocol,-t^ method comprising/ 

_ , , . ,. , , <i^trictmg"the-maximum-length~of the Q.AAE2 signalling* 

There has been considerable interest of late amongst the ^messages u5~272-octets.3 : ~ :: ~* — -==^-— 

telecommunications community in using non-standard (i.e. ^ ™ . " \ , *«. • j ^ , xtxttoaat 

non-conventional within the telecommunications industry) 35 . ^fnventors have finder recognised that NNI-SAAL 

bearer transport mechanisms (non-STMs) in lelecommum- «gn»H?W hnta will desirably be mtroducedimUaUy where 

cations networks for carrying user plane data. The reasons sl S?. aUul S is high. For example, an NNI-SAAL s.g- 

for this are related both to improvements in efficiency as l**f r lu * ^ b * us f «°. a 

weU as potential cost savings. Much consideration has been Signalling Transfer Point (SJP) to a network node which is 

given for example to the use of Asynchronous Transfer « ££" ed ^ ^ other nodes vu the STP ..e^where the 

Mode (ATM) networks to transport signalling information ^ = once l ntr 1 f t " sl S nalhn S f affic . 00,0 ^.^l^ 

between signalling points. The International Telecommuni- ^f^& However, so long as conventional MTP2 

cations Union (YUTi has recently defined a si nallin ro based networks exist, it is necessary to ensure that new 
tocol (specified in ITU-T Q2Sfeirf^fcl&-K^ ° etW0 ' k D ° deS h ™ < he * b * ty t0 f use M ^ or ^ SAAL 

after-as-Q^AL2rfor-^ in setting and^onCTin| 45 depending upon the destination of Mgnalhng messages. 

connections-ove!^^ According to a second aspect of the present invention 

t-TypicaUyTthTBearer transport mechanism protocol layers therc 15 a u meth ° d ° f falling in a telecommuni- 

lie beneath SS7, and ISUP, which deals with the setting-up catl0ns oetwork > the method ««npnsiiig: 

and control of call connections, is closely linked to the generating signalling messages at an Application Part or 

bearer transport mechanism. ISUP therefore does not readily 50 a User Parl of an originating signalling point, the 

lend itself to use with non-STM bearer transport technolo- messages having a maximum length of 272 octets; 

gies such a s~AA L2rAs such, several standardisation bodies transferring the generated signalling messages to a Mes- 

including the ITU-T, ETSI, and ANSI, are currently consid- sage Transfer Part layer 3 (MTP3) of the originating 

ering the specification of a protocol for the control of calls, signalling point; 

which is independent of the underlying bearer transport S5 OQ the basis of ^ destinatioo signalling point of the 

mechanism. This can be viewed as separating out from the received signalling me ssage, determining whether or 

protocol, bearer control functions which relate merely to »u« ^JH™ w~ *,„«™t^,i -mxti c a at 

. Li- u- .1- y. ij' ji , 3 , not the message is to be transmitted over an NNI-SAAL 

establishing the parameters (including the start and end sienallin I nk* a d 

points) of the "pipe" via which user plane data is transported * 1 ' 

between nodes, and which are specific to the transport lf the mes sage is to be transmitted over an NNI-SAAL 
mechanism. The new protocol, referred to hereinafter as 60 signalling link, transferring the message to an NN1- 
Transport Independent Call Control (TICC), retains call SAALpartof the originating signalling point, and if the 
control functions such as the services invoked for a call message is not to be transmitted over an NNI-SAAL 
between given calling and called parties (e.g. call signalling fink, transferring the message to an MTP2 
forwarding), and the overall routing of user plane data. FIG. part of the originating signalling point. 
la illustrates the conventional integrated Call Control and 65 Preferably, said Application Part or User Part is a Trans- 
Bearer Control structure of ISUP whilst FIG. lb illustrates port Independent Call Control User Part or a^Qj^AIggsfer 
the proposed new separated structure. Part. 
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In certain embodiments of the present invention, an MTP3 layer which in turn sits above an MTP2 layer and an 
Application Part or User Part may require signalling mes- NNI-SAAL layer. Whilst the Application and User Parts, 
sages having a maximum length greater than 272 octets. It and the MTP2 and NNI-SAAL layers are substantially 
is possible to accommodate such a requirement by segment- conventional, the MTP3 layer comprises additional func- 
ing larger messages in the Application or User Part, and 5 tonality for routing a signalling message from an Applica- 
carrying out a reassembly process at the peer Part of the lion or User V Ml t0 eitner tne MTP3 or NNI-SAAL layer 
destination signalling point. depending upon the destination signalling point of the 

signalling message. Typically, the MTP3 layer has access to 
BRIEF DESCRIPTION OF THE DRAWINGS information which indicates whether the MSC/VLR 1 is 

coupled to the destination signalling point via an NNI-SAAL 
FIG. la shows in block diagram form the architecture of io link. If so, then the signalling message is passed to the 
a conventional telecommunications network; NNI-SAAL layer for subsequent transmission over an ATM 

FIG. lb shows in block diagram form a network archi- 3 etwo *' If ^ ^ MS( jWJL a £ ^ 

* *, „ • u- u «u r- ii r> * i . ~i * * a j * c destination signalling point does not utilise NNI-SAAL, 
ecture in which the Call Control protocol is independent of lhen ^ ^ ^pised from ^ MTO lQ me MTp2 

the transport mechanism; ^ fof su5sequent transmission over a STM network. 

HG. 2 iUustrates the protocol stack of narrowband SS7 15 infoTde^foWtfielpm^ 



and broadband SS7; corre^tl^itlsl^n^c^a ^^ 

FIG. 3 shows in block diagram form a part of a telecom- <^doliorgenerate^signaUmg m 

munications network; and ^ng^Jrgreater than r 2 72 octets. Whilst NNI-SAAL is capable 

FIG. 4 illustrates a single protocol stack for use in both of haridling~larger messages (up to 4096 octets), MTP2 

narrowband and broadband SS7 networks. 20 cannot handle messages larger than 272 octets. As the 

Application or User part from which a message originates 

DETAILED DESCRIPTION does not whether the message will be transmitted via MTP2 

of NNI-SAAL, it must ensure that the message length suits 

The proposed separation of the Call Control (CC) proto- both, i.e. is 272 octets long or less. Whilst conventional 

col and the Bearer Control (BC) protocol in future telecom- 25 Application and User parts such as ISUP and MAP already 

munications standards, such as the Universal Mobile Tele- satisfy this requirement, it will be necessary to ensure that 

communications Standard (UMTS) has been described future standards such as TICC and Q.AAL2 also satisfy the 

above with reference to FIGS, la and lb. In addition, both requirement. ^ 

narrowband and broadband SS7 protocol stacks have been h ^ be appreciated by the person of skill in the art that 

described with reference to FIG. 2. 3o various modifications may be made to the above described 

There is illustrated in FIG. 3 a part of a core network of embodiment without departing from the scope of the present 

a mobile telecommunications sy^m^^ejcorenetwork invention, 

comprises a number of^M5b^P§fiM5n^SSres > (MSa What is claimed is: 

VLRs) 1 which cootrgy^^^ojtingi ofc^algft o-and fro m 1. a method of setting up and controlling a user plane 

mobUe^Jgn^a^ connection over a bearer transport mechanism using the 

When~a call is made to a mobile terminal which is a Q.AAL2 signalling protocol, the method comprising 

subscriber of the illustrated network, the MSC/VLR 1 to restricting the maximum length of the Q.AAL2 signalling 

which the call is connected must determine the status of that messages to 272 octets 

mobile terminal, i.e. whether the terminal is currently reg- 2 A method of signalHng irj a telecommunications 

istered with the network, with .some for^gn network, or is net ^ method ^ 

not switched on. To do this, the MSC/VLR 1 transmits a 40 1 p & A . „ 

Mobile Application Part (MAP) query to a Home Location generating signalling messages at an Application Part or 

Register (HLR) 2 of the network. Such queries are routed to a User Part of an originating signalling point, the 

the HLR 2 via a Signalling Transfer Point (STP) 3. Whilst messages having a maximum length of 272 octets; 

the signalling links between the MSC/VLRs 1 and the STP transferring the generated signalling message to a Mes- 

3 carry only a relatively low volume of signalling traffic, the 45 sage Transfer Part layer 3 of the originating signalling 

link between the STP 3 and the HLR 2 must carry a points; 

relatively high volume of signalling traffic. It is preferred 0 n the basis of the destination signalling point of the 

therefore that the latter link be a broadband link using received signalling message, determining whether or 

NNI-SAAL. n ot the message is to be transmitted over an NNI-SAAL 

Assuming that the STP 3 to HLR 2 link is an NNI-SAAP 50 signalling point; and 

link, then it would be possible to facilitate communication if the meS sage is to be transmitted over an NNI-SAAL 

between an MSC/VLR 1 and the HLR 2 by implementing signalling link, transferring the message to an NNI- 

i h /co^ d ^ d Sl ! C u S o W n °,V h l nghl u° f FIG * \ 31 ) l u C SAALpart of the originating signalling point, and if the 

MSC/VLR 1 and the HLR 2 (where the upper layer of the - , , u , Z,-*? a ™Jt « \r\n c a at 

. 1 • waiyi it . t \„. ' * j iii * message is not to be transmitted over an NNI-SAAL 

stack is MAP). However, it will be appreciated that it may n . . . c . , w™, 

be necessary for the same MAP at the MSC/VLR to com- 55 sl ^ all f m S ^. transferring the message to an MTP2 

municate with other network nodes which do not use broad- , P art of u * e on S* alin g signalling point, 

band SS7. For example, such a node may be an MSC/VLR . 3 - melhod «w>iding to 2, wherein said Apphca- 

of a foreign network tl0n or User Part 15 a Transport Independent Call 

In order to enable the interworking of the MAP at the Co ° tr ^ Use [ or a Q-AAL2 user part. 
MSC/VLR 1 with both broadband and norrowband^ST^ 60 4 * A melhod according to claim 2, wherein when an 
supjo^ng^networkrnodes? aMp rpjocol^ta ckgsachgaSis^ Application part or User Part requires signalling messages 

illfott ^ t ed^. filG*^ fas having a maximum length greater than 272 octets, larger 

weH5||j|jg^^ is messages are segmented in the Application or User Part, and 

v re<jiured*although the Application and User Parts would not a reassembly process is carried out at the peer Part of the 

be~requircd at STPs where signalling messages are trans- 65 destination signalling point, 
ferred transparently). The stack comprises, at the top, the 

Application and User Parts. These parts sit above a modified ***** 
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